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Fig.1 Location of the study area and distribution of hydrological and meteorological stations
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Table 1 Characteristic values of meteorological and hydrological variables in Danghe River Basin

MR
ingi] ET,/mm R/mm P/mm w R/P ET/P

P SETD Sw
FAEI (1966—1981 4F) 1282.4 21.9 102.0 0.68 0.21 12.58 1.55 -1.91 -7.87
A543 (1982—2017 4F) 12332 26.6 111.1 0.67 0.24 11.10 1.53 -1.85 -7.49

F2 BARKTAAMERIRS
Table 2 Attribution and identification of runoff changes in Danghe River
H i) N i) dR, dR,,, dR, dR C/% Cpn/% C 1%
1966—1981 4F 1982—2020 4F 3.26 1.87 3.50 8.63 37.76 21.70 40.54
4 Z5ig cm-a”, H A ZEE B IX /N et B

1966—2017 4F- , 4 i Jit 48 & B0 3 ¥ B T o
TR N 0.17~0.74 °C/10a, Hirh & Z= 50 19 I
To I RE e K, FHIL N 0.49 °C/10a 3 37 3l A /K F B {4
I G 2 a3 0 EE S —0.12~17.78 mm/10a,
SR REIK I M B2 fe K, 26308 5.37 mm/10a, &
ZERE K IE I B2 e/, 284635 0.13 mm/10a.

LR YRR | Rl B R | K SRR g 15 P M T AR
e, oA A0 b D AR 4 k5 vk )T TED AR DA 1980 4F 1Y
559.41 km’ iR 45 51 2015 4 1) 433.35 km’, HLiR 45 T
126.06 km?, i 4 R Ky 22.53% , ZAET-H4E 4 R Hy
3.86 km’+a™', IR 4 W] 4k ; YL 0 22 4F 1 28 B R VR 435 TR
JE R B e D AR A R A S I AR AR IR R -1.14

TR WA B A Al R AR S22 B 398 b A, 8 34 R
02142 m*/10 a; 78 3 AEAF P 43 e b 28 3 XL
RY” I ELAE N 43 BO R B S PR, SEOm AR b B K
FAARXT AR AT N ARk DRk o3 31 h 57.2% F142.8%,
AR AN AT S xR I AR Ak BTHER 3h 59.46%
F140.54% , H it 2 i AR Ap SR A2 It A8 Ak 32 A 5 0
LB AL SE WK Z, WEAE ZR R AR A R

/o
Sk
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Study on the attribution of runoff variation in the Danghe River
based on the Budyko hypothesis

Liang Pengfei', Xin Huijuan', Li Zongxing'*, Nan Fusen’, Tang Biao', Zhang Wenbao'
(1.8chool of Environment and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2.Obser-
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Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3.College of Geography and

Environmental Sciences , Northwest Normal University, Lanzhou 730070, China)

Abstract: The characteristics of watershed water resources changes and their attribution identification have been
important scientific problems in hydrological research. we analyzed the characteristics of meteorological, subsur-
face and hydrological elements changes using methods such as linear propensity estimation, and quantified the
contributions of climate change and human activities to runoff changes based on based on Budyko hypothesis in
Danghe River basin. The results show that the temperature and precipitation showed an increasing trend, and the
climate developed toward the direction of warming and humidification. The area of forestland, grassland, arable
land, water area and construction land increased while the area of unused land decreased; the glacier retreat rate
was -3.86 km*-yr’'; the average decrease rate of the annual average maximum freezing depth was -1.14 cm-yr ™.
The interannual increasing rate of runoff was 0.21x10° m*/10yr, and the intra-annual distribution of runoff depict-
ed a double-peak effect, the contributions of precipitation and temperature to the annual variation of runoff were
57.2% and 42.8%, respectively, and the contributions of climate change and human activities to the annual varia-
tion of runoff were 59.46% and 40.54%, respectively. The results of the study can provide a reference for the sci-
entific management and optimal allocation of water resources in Danghe River basin.

Key words: Danghe River; climate change; runoff; attribution analysis; Budyko hypothesis



